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SUMMARY

1. Title: Research on Software Usage Rate on Embedded/Intelligent System

2. Purpose and Necessity of the Research

Embedded software is software specialized or dedicated to run specific hardware.
With the advent of the 4th industrial revolution, embedded software becomes a key
technology in IT convergence, which realizes product intelligence and connectivity.
Therefore, it is required to check the level of digital convergence according to the
4th industrial revolution in each industrial sector, and to provide necessary data for
survey and statistical production of embedded software to reflect intelligence and
connectivity between devices. The purpose of this study is to provide basic data for
embedded software statistics. Specifically, it is to investigate the current state of
software usage in major industrial fields, and to investigate the level of software
application usage in each field.

3. Contents and Scope of the Research

The study is based on the embedded/intelligent software framework constructed
through the literature review, and the items on seven representative industries
(automobile, healthcare, defense/aerospace, wire/wireless communication, electronics,
machine/robotics, shipbuilding) were analyzed. The product structure and item
classification for each industry are summarized only for the main product or the
system in which the software is embedded among all the products. The analysis of
product classification and product structure by industry has resulted in three detailed
steps for detailed items and system units.

The proportion of embedded software was estimated based on the results of
industry classification and product structure analysis. Through the delphi survey, the
software usage rates for the detailed items was used to produce the proportion of
software use by the entire industry. In addition, by using the correction coefficient,
the proportion of software usage relative to all items in each industry was derived to
increase utilization of current software as a basis for the importance of software.



4. Research Process and Results

The purpose of this study is to collect basic data for estimating the market value of
embedded / intelligent software in seven major industry sectors in Korea and classify
major items for each industrial sector and confirm the proportion of software usage
for each item.

Major software-related items classified by industry sector are as follows.

First, (mid)/(detailed)-classified items for each industry were derived based on seven
industrial sectors such as automobile, wired/wireless communication, healthcare,
defense/aerospace, machine/robot, and shipbuilding. In order to avoid duplicate
classification between industries and to estimate the market value with high reliability,
duplicate reviews were conducted for items with high similarities in each industry.
Therefore, definitions of each industry and scope of investigation were drawn
separately.

The proportion of embedded software by detailed items was derived from the list of
items classified by seven industries. The market representation and market share of
the items have been confirmed conducting three or more interviews with the
developer / corresponding industry experts in charge of responding to the share of
embedded software by category. The average weight of embedded/intelligent
softwares in Korea is 17.9%, and the share of software in each industries is
wire/wireless communication(26.3%), electronics(20.6%), shipbuilding(14.2%),
automobiles(13.9%), respectively.

5. Policy Development for Practical Use

First, this study indirectly confirms the level of digital conversion of manufacturing
industry in the 4th industrial revolution. In this study, the proportion of software in
seven industrial sectorswas derived. The proportion of software use is high in
automobile industry, electronics industry, shipbuilding industry. Second, based on the
results of this study, it is possible to establish a direction on which the government
should formulate a support policy based on an industrial sector. It is possible to
develop differentiated policies according to the proportion of software by industry. In
the health care industry and the machine/robot industry, there is a time lag between
the market development stages in the industry and the sales from the market.
Therefore, the results of R&D and pilot projects need to be commercialized to



generate sales in potential markets. Third, it is required to change the way of
delivering software value in order to enhance the value of embedded software. It is
necessary to examine the new value incorporation method considering software value.
In order for the proportion of items to be realized as actual sales of software
suppliers, it is necessary to consider the standard contract.

6. Research Implications and Expected Effects

The following effects can be expected through the study.

First, it is intended to provide reliable embedded/intelligent software statistical
information for future embedded/intelligent software market value. Second, it is
expected to contribute to the development of embedded software industry by
calculating the proportion of embedded/intelligent software. Third, this background
data can be used to develop government policy and activate the embedded software
industry. The accurate status information about embedded software in each industry
can be provided to government officers and supported the development of embedded
software related policies by industry and academy experts and government officials.
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1 3¢ 223 7|#9] dulygESW A&7 F3

1) ITEAS] AA&A7FA 4 (2002)

ITEA (2002)&= AlA 2 EU YW ESW AA7IAE F43H7] 98 4171
71, 744, &, A2, 987171, AgAEsE 5 601 A EorE AR s AT
/\].CHH:l E_E_ _/[: 3013:] o]/\]-_g] 7104 I:h:l—;q_i EH}‘]'OE 75_% ]. 1:—11‘1,].0] Z/\]__a
AAE] AA AFAfEE F AZEY S A vE ZAE 53 7 4kd
A T =SW e Hl < Zﬂo}?iv} FAE Aut]=SWel AAZA 7 & Y

T =SW 7ol & Hlgo= Aofsiaitt.

HA AE g WdeE dAF AAY AUNEH § Az ES
of JHLH &4 HIFTE 4t=Este] 7Y @l Y LHYESW HF= F48
Aok 1Y Forld i SR WY ESW RlFe b AA R
Al st} A ©efllA o] MY ESW HlF= FAHSAH. HAFHoR F4

A 4ol YHtIESWe] wF2 Bestel WA EU 2 AIA wsjolHe A
A74AE Rk

(£ & ITEA7E =53 AFgE Wt ESWe HlFolth 7|4 dHtY
S|

ESW HlF A= 719 AA d70EE] o] AZES o] 7 v]& 3
[=asia=
(E 7> ITEA A AA 2rgE UWt=SW v Z (B9 - %)
B AZA | AEEA | FEIE | 9&7)7] | AAxEs | 2AY/ER
A ESW H| & 22 52 42 25 10 35

F 0 AWHESW HlF = AW =SW R&D FAkH] [ A R&D Fxk
£ : ITEA (2002).
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2) VDC(Venture Development Corporation) 4 A|A&71x] (2007)

VDC (2007 97 AFQI o5 Al &%, FAEA, BHH, o877, 2
AAES, TAHGE ATAS 20AFS FHEDE oz AA A
ol B3 YT ESWe] MF S ARGk Y 2 YWTESW A
A 51000017 e) Y BATE to el @ AE AEzAE A5
Qow, SuE RS 79450t £2XE] MFL 247 AT 34
05 QuUE AxY BA AT AW 0E F AZESC] AL 0g W
F 3k AA QHTE ARA ol mF & mASe] 49 9

HHESW BlF< F4 38kt

2
=)

<& 8 VDC F74 AlA g UWHE=SW BlF (G4 @ %)

e |xex| ¥9 | BE [ G [ HE [ 2A/ [ AR | &0 | 2
T T sx | m | 211 | atsa | 33 | ASe | As | sS4

A =SW H|Z| 49.4 52.7 53.7 45.5 53.8 51.3 48.1 58.3 51.3

Z£*] : VDC (2007).
F 0 YHHESW HIF = AElHESW (FF7hd+Etol ) HIE [ et = A" (dF70d+Etol ) Hl§

A ATE A B £o 2 dS fRsETs oA ®AY
R o 35H BB 5 79490 AAE tEsheE @A7F gor,
AT = A 2RlAZE oo AT/RHIG FHHEE AR YuTIE Al
9 2 azEdo] F= FHo| Pt BAHl Utk



3) IDC(nternational Data Corporation) 3% A&+ E (2016)

IDC (2016} AlA Qulvl= 2 ALHE A= Y AZTRE F459
o AR, AFE, 2EA, UA, DA, AdA, a0, BF, AT,
1FFA T 10/ ok 27270 YHE Azd g AFDYHE A9 oY
0% AA MHE Ax¥ ARTFRE sebstgith Eopd AREFE
9>e} zeh.

S At 71 E§EAt

AHF= 20200321 g3 571X 9 =X &2 % 1HAES 25}
A 193 AP &AE, E3F 2D 7FAMPU, SoC, B3, 9HItE Al
£ " 92

), A&+ —’F%— |42 Fx8]&X(MPU: Main Processing Unit) A}-8
Els

23t AEE Fo FHFA.

@ =AM FZojs sh

19) IDColM = A=A HAE Al ~El(intelligent system)g 3}t 3k
2Hlow Agosta ot

) ol
oo WESAo] 7150l o7} Ak ERT /15 £AT 5 s %wﬂqz A



< 9 IDC Y= A|2H 2 Q=

YAE A 2B HEBEAR LR

ADAS
Automotive control device Automotive control device
Automotive Instrument cluster
. . . . Automotive communication
Automotive infotainment device ; -
Automotive entertainment
Blade server
. Density optimized server
Commercial server
Rack server
Tower server
Computing other Computing other
Cloud client
Enterprise client device Enterprise thin client
Terminal client device
3D printer
Multifunction peripheral
Computing . Other imaging
Imaging Print only
Single function digital copier
Single function fax
Personal computers Desktop PC
Mobile PC
Projector Projector
Smart card Smart card
Storage mechanism Storage mechanism
Enterprise storage system
Storage - system Personal and entry-level storage system
Consumer other Consumer other
Digital camera Digital camera
Digital photo frame Digital photo frame
Digital TV Digital TV
Digital video device Digital video device
Casino
. Gaming: Arcade station
Gaming —
Consumer Gaming: Console
Pachinko
Mobile internet device Mobile internet device
Portable media device Portable media device
Portable navigation device Portable navigation device
Smart home Smart home
STB STB
Toy Toy
Wearable Wearable
Distribution automation
Electricity T&D (substation to home)
Transmission
Energy consumption point Building automation
Energy o Smart building
(home/building) Smart metering
Energy generation P\./
Wind
PHV/EV PHV/EV infrastructure




Healthcare gateway Healthcare gateway
Diagnostics and monitoring
Healthcare Imaging

Medial equipment -
quip Proactive and consumer

Therapeutics
Aerospace and defense Aerospace and defense
Drone Drone
Functional safety
Industrial automation Industrial automation
Time-sensitive networking
Industrial gateway Industrial gateway
Industrial . Handheld terminal
Industrial PC Industrial PC
Other industrial Other industrial
Test and measurement Test and measurement
Video surveillance Video surveillance
Industrial tablet Industrial tablet
Industrial wearable Industrial wearable
Digital signage
Kiosk Kiosk

Intelligent vending
Intelligent shelving

Retail POS POS: Fixed system
POS: Mobile system
Retail gateway Retail gateway
Retail other Retail other
RFID reader RFID reader

Commercial shipping
Commercial train
Commercial vehicle
General aviation

Commercial transportation

Transportation . Intelligent transportation system (ITS)
Transportation gateway -
Remote tracking
Transportation other Transportation other
Transportation telematics Commercial motor vehicle telematics
Consumer networking Consumer broadband access
. . Enterprise communications
Enterprise infrastructure - — -
Enterprise switching and routing
Security infrastructure Security appliance
Wired Media
communication Optical transport
Service provider infrastructure | SP broadband access
SP switching and routing
TDM and VoIP/IMS
Wired communications other Wired communications other
Cellular phone Cellular phone
Wireless C01lees's telephony DECT p.hones
L Mobile infrastructure Mobile infrastructure
communication Wireless communications other | Wireless communications other
Wireless LAN WLAN CPE

&4 : IDC (2017). IDC’s Worldwide Embedded and Intelligent Systems Taxonomy, 2017: Views by Internet
Topology, System Function, and Enabling Technology.
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[ 2] IDC W=/ HE A28/ A = 374 o2 Frhd4
TEEI
=5 AIFO| T3t QAtolE, 7, HE 22,
S5, 012 Bopoia, 42
IP 354} MPU & SoC 224+ AH|C|ESW 3}
ARM, MIPS,

Imagination
Technologies,

Tensilica, Power.org

AMD, Applied Micro, Atmel, Avago-Broadcom,
Cavium, NXP-Freescale, Fujitsu, IBM, Infineon, Intel,
Marvell, MediaTek, NVIDIA, Oracle, Microsemi-
PMCSierra, Qualcomm, Renesas, Sigma Designs,

Sony, STMicroelectronics, Texas Instruments, Toshiba

Microsoft, Wind River,
Green Hills Software,
MontaVista, QNX,
Red Hat, Enea

=4

Topology, System Function, and Enabling Technology.
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ZAbste] A A

QAF 7171

Szol A MPU AHg B &3} ol7]elx HE
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- IDC (2017). IDC’s Worldwide Embedded and Intelligent Systems Taxonomy, 2017: Views by Internet
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[ 3] IDC L =/A=RHE A28/l A = 34 & F7hE4

T2 MM o7 | &= Bus width Component Type
x86
Power Architecture <32 standalone processor
MIPS 32 ASSPs(SoCs)
ARM 64 ASICs(SoCs)
N 128 <
others

MPU & SoC Xt=

MPU AMZ H| g1t OF7 |8/ A EE88 ZA

& : IDC (2017). IDC’s Worldwide Embedded and Intelligent Systems Taxonomy, 2017: Views by Internet
Topology, System Function, and Enabling Technology.

A 20189 71E AZ QIUE 9 QdHE Axw ARe 3z
8,001 ez FHFAGCE 10> H=2),

< 10> IDC 74 AlA dHb=/JIPBYHE A28/ A 8 (9] 0 L)

=+ e 2017 2018(E) | 2019(E) | 2020(E) | 2021(E) | 2022(E) | CAGR
Y EA| A E] 17,197 | 17,659 | 17,835 | 17,668 | 17,654 | 17,522 0.4%

Q] A EA|AH 18,976 | 20,341 | 21,640 | 22,927 | 23,965 | 24,931 5.6%

A 36,173 | 38,001 | 39,475 | 40,595 | 41,619 | 42,454 3.3%

=% : IDC (2018). Worldwide Embedded and Intelligent Systems Forecast, 2018-2022.

HHT 13ty A HE A28 A FRE FAd FAHIFUTE A
W20l Yut = AlzEo] tidk A olel= =
AAS I HE A|2HY JdRE A =
g A AlA T ERILYHE A28/l A FERE 9fobebal 7] ool
U A F JEtESW AR F2E Fotd ¢ glohe TAVE EXgT
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4) Markets and Markets &3 A& =2 (2017)

Markets and Markets (2017)= AlA] LWt = Al2=El 9 AW ESW A%
TEE FAAT. AsAk, Al YA, 71, xAd, 448, FF/7&
70 AR ok dWtE AzEE e E AY - xrhE 2 Og8a st
o] - AZEQoE AWt s A2l AR FRE stk AR
stEdoje mlolARHEEY, wlolAZZEAA, HAYE A4S Ay AA
(DSP), =38 WMZ=AASIO) & 54 &% #EF AF(ASSP), Field Processing
Gate Array (FPGA), AgRt=A|(PMIC), W2 & E&3IH, AZEYO = &
AAAOS) D Fl =9 o)(Middleware) ¥H& Z3st4Th

g =AE 23 AR 8
g dASET 24 ARE
B4 2 WY ARE

<
T

4 AuE selstar. YRR AHRE AF BAAT o9 FE4
=i
=~

ATt

AN RS FAE A B 9 st HUE e AR FRE 4
g & Hla AFEE T A Brte T8 7YY e ARERES 5
sl AWMTI=ESW = duit)= Al2®l AZe] HA f2E FAs= a0
st Brle 78 FaYA 2 I A 9 AExA 2 QJIERE A
Alsta, 22k A5 2ARE B3l gebdt HlE&S B3 MEAG F2E FAHS)E
ATt



[28 4] Markets and Markets A& 5 =4 3 7}uk2]

A LHOEAILE AE 2

(/85 SHO /=2 RE ES)

A2
(HW Al 2
+ SW AIZE)

LHCIEA A A F
AEHW/SW)E HIEE 22

Gz 4% =3e
QI Al 2y £

HWSF SW 45
HUEOHNE BHEHIEE

=R
=

7€ HWSF SW @42 EE AHE

9| Gl0[Ef $3

NI sheral WAl

&2 : Markets and Markets (2017). Embedded Systems Market: Global Forecast to 2023.

ZAHE ), 20161 71E AlAl AHIHESW A 989 THYE g, Y
T AJZ=E A 7469 9HRE D2 FAEHI

<3 11> Markets and Markets 4 A|A AW =ESW/A 28 A1Z 752 (G 9L

AHg =SW 91.8 98.7 106.0 122.4 140.9 161.6 7.27%
At =EHW 630.5 648.2 658.3 704.1 742.2 781.4 2.90%
Ayt EA]AHE] 722.3 746.9 764.3 826.5 883.1 943.0 3.56%

<] : Markets and Markets (2017). Embedded Systems Market: Global Forecast to 2023.



<3t 12> Markets and Markets 578 A7 LI =SWIAIZH] AFARE AP 7R (B9 2]

SAl 250.5 254.4 261.1 279.3 298.3 319.5 3.42%

7™ 151.3 156.4 161.0 174.2 187.1 200.6 3.73%

Ab5A} 110.6 116.7 117.6 130.0 141.1 154.1 4.61%
A& 103.9 109.6 112.2 123.1 132.2 141.3 3.92%

A A A o 44.5 46.8 46.8 49.9 51.4 52.8 2.03%
dT/4E 35.1 35.5 38.0 40.3 42.1 42.5 1.90%

o X] 26.5 27.5 277.7 29.7 30.9 32.2 2.55%

AT EAIAE AR | 722.3 746.9 764.3 826.5 883.1 943.0 3.56%

&2 : Markets and Markets (2017). Embedded Systems Market: Global Forecast to 2023.

Markets and Markets AR A = ghar AT ESW 2 A[2=®lof] thgh A%+
TRE Febsiglth 20179 7% S YWt = Alz" A2 319 83w
FHE AAAGY 4.2%0]RoH, AT ESW A MAAEY 21% TF
A A =E YEyt

<3 13> Markets and Markets 4 =U] AWHTESW/AI2E A% (@] - o)

A =SW 1.8 2.0 2.2 2.5 3.0 3.4 8.11%
Ayt =HW 27.7 28.7 29.6 32.5 35.2 38.2 4.34%
At EA| A HE 29.5 30.7 31.8 35.0 38.2 41.6 4.58%

&2 . Markets and Markets (2017). Embedded Systems Market: Global Forecast to 2023.

B2 OO 13 23 ARE B8] Ao - 378 2 HEdo] - &
ZEgo] A¢E Yults Ax" AFFRE FHSATE 3o dout
YU =SWE GAAG TSI E BHF] BAFe Solrke T
sZESC] HNE WYSA RATHE BAH] ULk

5) Frost & Sullivan 4 A& #X2 (2018)

Frost and Sullivan (2018)2 JWIHESWE x3sl= AMA dHit= Al 2=H



ANATEE FA5 *}?jx}ii‘r A&k, A, AH|AHAPIEE, " 2A
o}, Hek ZIEH&EA, olyA, S X3H 7] Ay Foko] dugE A~
e tides s %‘HﬂﬂlE /\léfél AN TEE Bttt ZAMAS-E
AR Aol A== =0 SoC, vlolAZHEE Y, nfo]| AR ZZA| A,
Oxd A5 AHg ZXDOSPE Z3stH, AZEQojs= SJAA0S) 2 v=
Ao (Middleware), o ZelA o], RTOS(Real-time Operating Sysems) 2 IoT,
71717HM2M, Machine-to-Machine) 942 5& 331t

g 2AHE 20179EE 7]EC 2 2018WHE 20239 AlA dWd= Al

U A%E AFAQom, oG AT Fool FIE AW L AN
7o S mPHA B 0 AFNA AdE FRUL PO Itk

<3 14> Frost and Sullivan 3 AA Adwti= A28 Aepd A& 2 (TR - Add)

AFA A3 120.9 124.8 129.1 135.0 143.2 154.2 167.9 183.7 6.7%
AF=&} 111.2 116.5 122.3 130.2 140.4 154.9 173.5 194.7 9.0%
A0f 74.6 77.1 79.9 83.4 88.0 93.9 100.9 108.4 5.9%

AH|AH/ATLES 54.7 56.7 58.9 61.6 65.3 69.9 75.1 80.7 6.1%

A A of 45.9 47.8 49.9 52.5 56.1 60.3 65.2 70.6 6.7%
B2ot 39.8 41.4 43.1 45.1 47.9 51.4 55.3 59.5 6.3%

86.9 90.8 94.9 100.2 107.7 117.1 128.3 140.9 7.6%

Adwtj= A]AEl XA | 534.0. | 555.1 578,2 608.2 | 648.7 | 701.7 | 766.2 | 838.6 7.1%

<] : Frost and Sullivan (2018). Global Embedded Computing Ecosystem Market, Forecast to 2023.
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2012\ 71 = AHIYESW Al 7FA= 16% 839 dog FAHFHAUT

<X 15> ETRI 34 U aWt)=SW A& 714 (B9 - =9)
T 72 2009 2010 2011 2012 2013(E) | 2014(E) | 2015(E) | CAGR
Y|t = SW 12.4 14.6 15.1 15.8 17.7 19.9 22.2 10.3%
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2) HYEEZE O] - AlLHAH I (2018)
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Ad 992 FHST ok 20189 o)A A kX = wHE 4
HA, Sl A, AsA, JARE, 2ARS T, o85r17], 248 671
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15% 8,442 Yo & FAHHUT
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F 20149 71E AR 7RIS ATE AAEA Got HolH T /1
=74 it eEazEo] - A2HAAAFES] (2018). YWITIESW A AE AL AP TEALE

<& 17> 2021 W ESW Al 713 54 (@9 0 %, D)
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TLAHET 3.0 6.0 14.9 3,798 7,597 14.9
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<A 158,442 213,403 6.1
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Software size (relative value)
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Figure 1. Evolution of embedded systems. Traditionally, embedded software has been used to control hardware devices and optimize

the workload between software and electrical and mechanical devices. Embedded system designers now must also factor in changes
to the social environment.

=] . Kushiki, Yoshiaki (2010). The Future of Embedded Software: Adopting to Drastic Change, Computer; 43(5), 84-86.
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ox M 2 ¥ 4 K
O
M2
o |

- fu
rlr
Kl
fu
=
>
N
iy
1o
m]I.
L
N
)
;%
N
ﬂﬂ
o

4721 AFdEo] AWy =ESWoll 71 HIlE AR d, frE HEo g
AE Uy s 827 &8o] EASEHHEA SW 7]|&o]

Azy ZEAz AFHL Ytk I FANE AFAS s1E0] HRHn
7} Rojol ] FEYo] FrhHa YUk =S AR UAY 7& 7+ A
ZOHEA AZe AHsEe] FEHT YUk oHF UAY AFOZ
QUi =SWel F§ WAE FWA FSL Y APtk J1E AT Ak
of EAlstE FAMES A7) A8 AZENE A8 A T FHO
2 AxEdlol A8 S T2 A% el FAT 24 Ul o
Chepd A Eokel A Uehba gom, @ 4 W IT 2 Aulzae A%
= 3] 71719 Aeueirt Zkska ek

E5) e Boplde] §¥ BEAE el dHTESWE J1E Az A

&

= oA ALgEE RREo|lmg AIZE0]Y HLoZ Q3 A
A= =84 et e F3to]

o g2 Az Avz/AEst 5o ‘HA Sirle’ 2 ZAX3L
= =]

= =
AHT ESWI7E ¥4l é@ﬂ%’ 2z 7

= L AFAS, TP,
2REx woleslE So BgHw ;on% QT =SWh FehE, Do,
e P glelel s, BEA9, Yoy So ¥4 APEE TR U



M Zugi= I CPS (Cyber-Physical System) —| s Heli|l=

m 3D Printing v _ Cloud Platform D
Al ; el : %
@ (Artificial Intelligence) loT (Internet of Things) v
| =
@_ VR (Virtual Reality) + v/ Mobile & Wearable =
Robotics v Block Chain u=i:-
Bio Metrics v~ Big Data @_ﬁi

CPS= ==3Z 84, A 81 =83 daztgol met A= e E As
© 7%l A" CPS= 7Ha3t =8, F AAL WH3tAL
B 23k CPSel 42 A 1970 ~ 1980 d

$5 W%, 99, 3, AAAE L A



[719 8] AbolH =] Al=Hle] 7l

TN AT T . Internet
100 0 0
A AN
! Cyber World : 11
o gab oL GyberWord -
ey Rz
L] e S St ORI oo oW W T { /
II'\. Il'w.ll E | # / _,.-'rI
A\ I
000 0"
1R A Eigrcaniontd ==~ e

2. 78 <Y YWY ESW #dE TF

D A-&2 A4

A A A QEA, AeF, AF I 7] ToE dREHE
CASE(Connectivity, Autonomous Driving, Shared Mobility, Electricity)7} =4
Hapgow Asst et 445 771 YHdE/RILYHE +F8E
Asta = ACRE HRITH

WA AFAL AL 294 A%Y AFARY AW AHzs



R,
= D 2
LA '
o =
& & !s
N IEJ _ =
- 8 o &

oj#gt AbEAt Ak HT FAl= dvide B AEZHE A zEe] A
2o FFES vAL vk AA dm AHEe ZEFS] AT 3}
g7t SACINE FEoA duit= B JHYHE A" FU2 4ol
Wstetal ok Z=re] w77k wiEAR st At A, FYHEd
= Haslelr] AR w83 FUIM7IAZ Ao Buste A6 Fe FT
o, AFEEe e AEHH AojFdoer HE § FYHEL Hidee=

AssE el =8t At ol ZAXE AF Astr] A% SWe| &
& B0l ForAAL ok E=Z A, AYYEE Mu2 §o] S
<ol gk BoAdo] FrlstAA My =SWrE 8ol Frlstal Ao A&
T A L(VZV) g =2 < :iﬁ‘r(\/ZI)«] *”3“0] S dut=
A 2=Hl)

@
ot 5
>
Jor
=

l
Jo
i
p'ﬁ
k]
;o

N
oS‘:
riot
b
S
_}L
_\|L
AL
bt
frt
Bl
offt
ol
f

fo AN e 568 FHoE Adr)7] S, Fue Fugsoel
ME 2 5 AT FL8 FESA Aok 7171 3 BAle] Hue F5 g
98 Behste] AN Aulzne AES} 5 A% AUAE FW5T 9



& AWsT Yok 56 BT FALOE QA% U S 10T lupels
81 AT F7REA 9o, VeX AEeR B4 W AF 3k dage ng
s HuagoRM HFe su gk

h

-

(2% 10] § - FHEA o] ¥ 5

Entertainment

Securly & gy e-health T

Survelllance -
,-f - # = =
Smart ., B2 —// g ;
Wearables : - - I .
Sk =
Mobality
Traffic

¢ Priority

A4 f- A B A4S FHOR @ My Axdlel @ 5
AR, 568 FAOR AL HE Foln, B3 svte Pye s
E ol 9L stn Ak UG AFOE As) A@71717k 20064 ]

Ao g HAWE ot =3 kA, A
g5 E gy Anjzo F3HE A
ofo] si4d Ao A¥HI Stk 7]17] I FAMIMS A T3 AHl=E
st ok AR 59 tid 3 M S A 7EE Aul2TE 3
T3EE 5 #WME Qx|(context awareness) 7]&o] HAAF I QUi AE&F3

SR AE e A 98 4Y ASE BEFOEA AT AL g
Y A} ol TolAL Yom, FUNF] }E Auls AT AHOoE
ABH AUz 8okl 5 AT 5 YUtk oo ulE AZE]Y FE
o] Z7bata ik,



2) AxA o] A

e U o=r)7] 3 AT BY U - 9% 9 B ol 3 £3W v

AR FHE SRS HZ o o7 MuAZE AFse=d FHaa Ut
FA A 7t B EE WY o8d 1, FA-A 2w He A
Ag AAs

SN S5sta 2 A vlg gepste] Ao Aes AlEst=T 7
= JfEo] o] FojA A th
[29 11] E2A0] e B FF
Service Porial
Do o Mokite - =
Management g " & App ﬁ :":’I_ E:J 'Lfl_';: 2y
—=f o&
Cuitem
Data i
Managerment . f‘-::‘\:;up E’ ?DN:IS,_-':-EII:F: APT
¥ E:l'qll_:;

GFIH-F Cipen .-.|E='="_| 1L
Flaragement b . A : ; =eEe I'
s o & =2n

Lirfty &0 e E—Rr |
Authentication @ - E“:" ':.II_':C_
Managerment a =T = 4z}
AL =

Crroe Extermal

Mansgemers @  Smart Healthcare o 0000 Gy
1 Measuring Dhnvica.
o7 : < Bloocd Pressurs and

U =772t dd -2 F
gz gz

e BFol YMHS/AAYHE Axdo] AL JFoE AFA,
T 2 2REx 7149 A4z 39 JuAuAE 485k, 2nE il
o]z P ARFA/|E0] dRAN LG §HFE FEOT et ok

W o BANIAE AT A 2 W FA AW AR FAeIA AR
AR POz A 2x L o ARt ABHYOH, 98776 £

BARE Z&sta B @] dS T o] HHA o] FH
o Aed 25717] B EFA0 7H‘:1JFJ°1 4§717]//\1i‘%‘ L 7714

mlﬂ A



re

EY 2ntE gHpolx Bl JHFAT|E0] o3 AH| 29t gt A Al F A
2 dAY &F B AFol SUlskaL, s HER (EMR, EHR)

S oHolE Aol &E2o U m/AAdE] Fd= &8 3 A g A

vl 2o F7F2 QI3 mEde], EUF 2 F g

=]

AC)
il
NS
I

TYGFEF 4GS BARE, AUEE, AASATAAA 5 A4 G
ol R A FERA AST 5aT 9 BIRS FHE 54
g SGAANN £2E THY LIAA AR F2 Fo] Uk

%
AAZ AR, AY BA 8 ARSA AA £ wA" A2g )
o F7FhaL Sk SRRl g =z
3 A}




WN2YE BYADN FHITEL 2l IHA=/LAE S
24 SW 2ol 3 £3) znte RIAAS o), AR

lN
EE
Ef
&O
g

2 g FFAAA 25

o A 27} Fol BYHYFSF Adel WeE FEST Yk 2vtE F)

A RBANE BAAN(=R), 22 T =902 dge R, 2vES
A

7v 7¥&53kE AL glem, Datalin 719 AR R HELAE 75

¢} pad
At AAE W T4 2 JIEASTe FEodAs AAAEW),ZE -
Al - AZASR), B - A - £HES[RSTA), AtelHZEA  (OCO), AZAHH

(SIGIND), A2 - &8 - A3H(PED), HH°lH &4 o F=2 A&A

i U o
=983 Aok o EAe A%, A7 JEvele 9% AX ndy =
e AESL Atk PATOR ATy FFAAALH Aol FAsm
otk @3 AA Azdol A YTAuSe] 42 FHE S/Y old
Azdel A2 M gAY HaTEe A%Y AxgoE usksta ¢

SHE Ao =3 /\}O]bﬂ %ﬂ /\li‘%ii Al
Zh ]EMW =<4



$FoEA AvE FAL TASHT Utk Aux 2R AT AA Fusl
B 2io] HERoFE AX/TRAEUANL S 5 ThE Bopz
o) A 43t Qor, A3k @ B4 #$y =X FHS Axsn ok

B f A - - - ]
o |

e 8- B

2 HERZY A& (1)
E2Y/OF LA FT MM

L/EHE—)

6) Az Y

A7 AdgolA = HES I Ad49 7171& T Aojste & UEYZ 7
oAl By AL 10T 5 27l<d HEFozZHN ~ntE & o Yot A5

g znte £l Adel S k.

HA AA717]9] 2ntESR 7HY B AN 30 Y
3 9]

BE &
she FEl= Wskatal gtk 7H B ART 33 ol 2 fgwste] gk A
HE AARte R sHsta glom, Al §Al2 fFWstel] t3stil ©]F7]7]
AR A7t s sA HA



(29 14] AR} 2o vhd 53

LA TV lentied

e — .g—f_.?r iﬂéf

L3 im iRk

‘%;_'_ = NE
AqEE 7 He1E '“ﬁ a
ENEEV T AL

o

=
‘inﬁo L

o

A 2vE gupolzo] RFAAIE TAHLE 3 AEeA dEiv=
& £9F FHE T o FEkeE, HUlolH &4 7= Al oy
SWe= ddaart HAew, 7171 b d84d a7 SHE §4l, ¥F AE
of tigk JdEHCl: AlE 5 I 9oz FuHi Ao ==
(Android)= AF3 &2 E ] S, fEg7Aold /id S0l
Agstal ot o7t Hely 3 EFANA TF = T At A

2 8 7 NER o9& AEsha AT

sUE FOAE 2 Ausas A%3 AFL TR Utk 77 W o
2 A Jsol FAH, 717 W 9% B bstel B3 A4 L Ba
S Ao + Qe A5 Sl WA Atk Bl mA%, A4 42,
Mele #7927k g 8% % F94 AL 5 BHoE AmEgC] A
S8 FAH 1 9l

a9 A U ICT 714¢ HEeha A4
2P U & FF W ope AF b AN 52 4Ws

O



ATt

woﬁe%
7%1%0
o:___]/._i 2
~ XP
uﬁ - NS
- o : _u_.
25" 7 7m#o@ﬂaoﬂ_¢
Lo ok 1 sz ,o
;OO.I _|L ‘Lglulo Jﬁ EO
o_.,_o]L., W_'L__u __EMﬂLo,E._P
%ﬂvm B 70 <3 ,l%ﬂgm
ﬂli_.x ZUMJKMO,_@QO
X W g S -
_ﬁomaw s aﬁ%ﬂ%ﬂ@%
% - 4.11@%%]
oy M e o K 2 W
= (Y <) E.lxo oﬂ].—o
WX oL X JIOM m_AHa,Lll_ﬂl—II_
o b & 2 I g qAT
O#E,_nﬁLl : V‘Jll_ﬂ_ﬂx
o ~r N o) u_._.cLl,_l,h._7ZI|I‘J||
Muuﬁﬂ R o o TR
DR g < ) BB g
" o) g do T : KR W XX el
m.uao@r% N E%Wﬂﬁﬂ%wﬂ
: OI _zrv ; , O_l X Eo ~ O o o
N ?i = TN C = o o
1} NAE MR
. &.E O ; - i:._ N T 10° flndl =3 .
OT‘I_EHH 1 HTJI .OO_M
ﬂu7zu_a o = AuM@;aomM__o
f@wm% S r R TR A
o B 3 _
o M to dl £ < e 0w .
R 2 & ﬂﬂwﬁ Sl
& oF o P m g do ™ o = o
i =zm ¥ ﬂ%ﬁ% A RON
N D Mo z T f @ ’ . :
: : 237 u ) W s 7K N Eo .H_._
E]@ﬂ =13 %S»@le_aﬁf *
T 9 & J%%ﬂmﬂmmﬂﬂ,
No op < Fric: :
T T ﬁx&aﬁo
X o 0 o ol
amuﬁﬁﬁﬂao%,
uo%ﬁhﬂoﬂmﬁow

A

L

L

23) Adukel =
uhe] ze}, AN/EY Ho] A




3. YHItIESW B AY 5

D 39 Fax JHHUESW A FF

n] =2 NITRD(Networking & Inform. Tech. Research & Development) X2

1S 53l HCSS(High Confidence SW and System) &oFe] Aloln] &g
A28 AE AT 2010 2.159 ZEE EASYTHA| A A A B A, 2016).

EUE JEFA 7l A=A 7] duygesw /ides A5 +3

=Y F7F AdolA RITI2ER 40 & T3 3AAFEE dol A4S
A FhEFS AEH R g8y 98 HuolH, 25, A&Fd SFAS
A, 2PE R, A7IEHE Ve ol FAE HSshar ATHAE EEAY
=XFAE, 2017). =3 7= 245E A8 e i3t AAA a
Age sk= AF -7 vE e 5 3d 99 dANEe FHsh=
KT2020= 38 ZFol AHAAaddRmd, 2016). dMt= Al2d, J2=
AFHE, 7MEAd 5 AZEoE VEeFdde AT VIR VIR et

d=e Fst- EHs A+ Y3)(Engineering and Physical Sciences

Research CounciDollAl 715& &% #gsta, 4 959 Eofk= 84l 71&

¢l Innovate UKolA st JHE@F 3], 2018). F+9 A JEZ+=
A

RLI AA
A7 FAAEA 57 A5 2 4 A
=

e 5=
Z3ksta Ah 53 FAAEAR AFA T AT T= 9 2017d 649 4H
A= AYA 7] F(ndustry Strategy Challenge Fund)S =W3atdch I FR
= AT B FEs AgriEe JHA7E 20358704 2809 she s o)
o AAA A E Az &  Jvkar Ak, FRAAEAb| 29 3=
A Fs] A= 69 FeE T FUAAEA @ FFI A= F 8
o B E FAbstal Ut
sz FEa BE ZFBol AFE el France Strategie:s QT 2~EF
4.00] ZF2 FAol vlA= FFH FH AFAFAD, EFARI, A&FHA},



40 Bolol vl HE FAANEAIE URGL WL Zgs Y
AARR selF G Al 74 AL FEHEF AAS uh Aok WA
Zgo JRE ol BAAED Wl Folm, 2018de] AFS AUstL <l

A T IS FAY gAY Ao HZ=FHEF], 2018).

T2 2011 TESE A123k 570d Algel A IT 4 7o) ATt
Hom AASEA o] F LZEolE V& AXES o] ok T AL
Aozt LEHHANMAAARY, 2016). T3 HARE AFATS It
A ez S4A7IAE AAY AL 2 A8 & 2017d EERE UF
=8 24 EAE JIEAe AR AEE rhdstal It EFA7| S SAH,
2018). 53] wlol A= 20208744 Ao AAMT 1EAs A 7lE B olE
glA o) do] AA AT FEol o2 AL HRE ‘oA HrE Al
7SS 9% Al b §4 Jhel=’ & RS T 23m)I)8-S ICT
Az BE F AHoA HIEA, FRE L£ZE 0], HREAAH, v

olg] - IoT - Ee+¢-= HFH T& %—@—E—oki A8 AT, 53] ~ZE O]

Bolo M 2025 AZEY o4 RIE7EA] 4009 919 2AERE) Yt

E AZE0], ~ulE WES A, 2uETV ZAALE, dojEuMo] 2, FH
4l

nsTES o] So 43, B R&D TAE, A4AYRY TAE A,
ICT Az, Az, 4% 37, A=LF 5 39§ LZEdo] LS Fa

W&oz star AT ZAZ A7 2017).

0] 3} A AR
7184 AL 20183 mhHEFHA
20173 ‘%‘—%4@71?015%01*& 3] 9J(CSTD’ 24| A ofd|Ze]l= Z7MH S
Fosk= 3 oAI27E Gyt dvkal A A olE FTHEe ‘T ok
Hold A= vidS FT8tAth TdHAE7|solmHold oIt MEE
Ao HEE B E B9t AFA v HoolE &85 Fxlste AA
Ak &Aoo E]l(Society) 5.0202 A d3th= A & ot}

24) A7 AEEEHE #E7 A 3 A Ff 20149 TEHA81E3] 9(CSTP)” oA ‘%
3}8t7] % - o] nl| o] A 3] 2 (CSTI: Council for Science, Technology and Innovation)’ 2 w3 o] W7

25) YR AHXy} Fosly 9= oA - e ARy A7 g AR RR xm_;]%
MMHFTF A2 5



Y& AH= oy 8 =3, JdASA, ICT FAE 5 224
W UA 2025 o5 - sHFAE - T - WE - 7F TR
AA IoTE 7dE = = A& 24dE
Hlef IoT =Al&Es FANA AAZ Hoeg dds)
THLE FESHE oy Teid - ASdde A 0
AZ71FE <, 2018). =3 F= - H T A= Adis] oT mAEEF3}E

= AFoltk 0T A3 F3L s AHE - 4 )
%‘i?ﬂl ‘IoT 3 2 i/\lo*’ = Uli@l s
3L ol =

A= ‘;EF_ %Eﬂé /\l%‘ F=A9 R YAE <
"tk o8 FHoE die fARe] dAd ‘IEARFAUES A
AR R (Y CITERA RS )ollA 2014 6d5-E 33kl
AAA TS - A&53oll FH Xél‘i*ﬁﬂﬂlgl ekl rJJr“”ITSW)——rLo =T

o
=k 2025 @7H A 8] AlyEl L& 71‘1‘7@‘3}5’_ /\V‘o@‘r Eﬂ‘ﬂld XﬂE"* 319} 71&9
Fato] 1S ¥ A&F3 2o 20178 ¢x3 vl ok
2) U ¢Witd=SW A F3F
ARE QAYESWel die FAY AFFHAYE A&HoR 3T Fol
o, d ZFAAE 42 AFdEH S BA Y A FARE APt 43 A
ol AN7IE=A JAFAS, 0T, HlHoly ool g FAE 3tetn
$1c}.29
26) 2AbolofE] 50 : A |ES 8 s %311 a3k Azt Mu =5 2 Artell Al B o,
dag B Fa3l /\}pil:r“* A 257 HAG 4HE AT 7 Ue i/‘uPE/\}ﬁl
27) ITS(ntelligent Transport Systems : 7‘:‘:§E_E/\l’\ﬁ‘)°]a} EEnFe] Y, &5 4%—*394 F 5
< FHOE HHG HRFAVES o8l Al R} AESs A9 /\]iﬁﬂﬁ ke MEE

SE2uEA e FHOITHEEMRERE A v T — VIS HEEHIEAS  ERT—4 (EFHTEJE%ZH%Q% "5
RITS#A8 - u— N~ v 72017,,39). http://www.kantei.go.jp/jp/singi/it2/kettei/pdf/20170530/roadmap.pdf

28) uRFAIA171011) A -BEPE -T2 ehbdd - 455 W d=f (tp/newsnk cakrfnewsRead phplyear=2017800-671774)
7| EAHH AR HE215(2018.3.13) ‘ 201995 ARAFNTEA W&k 71E(Rb] AA° Fx



AR YHHESWE T8t FHAG] BAHS Fohstal, AFe AR
PR 8 2 AR S GEste] et &9 Aualy] 9% AAe F
kil JTHF LA ZIGH- 2, 2018). 53] 2GS 4Ad e Yt =sWe
We Fede A4 AL T L AFIHALL A Folrh 4
A AL REE 20139 FE “UWT=SW BAHG” & F3a A4 iy
ESW 7l&e] F4A7)E A duiteswe] dEed E4¥ @8 slast
A, YEITESW A 243 5 Ak AEA A Se R Al =3 S
of qlth =3k 20143 vlol| A 15wt QA #H 2 wsS s

t Aste A7 185

3, 2016 @ HE = Yulti=SW A ngeld 20088
=

(HAFSES) 4 A AASkT gtk

Development)s 3 Fol| Atk 6t FHAAAE=E, 33, 24, A}, 9
57171, 714l - 289 & & 5% JAVE I8 T2, SW-SoC &
ALY T M-S ForIdH AAstY d8sE FXstn o &5
EFA9 A5 2 W, SWEFAASW) - SoCAIA & AlojF) - ZA
FHEFY EFAAES At MY Folth =g P39 R&D A
3 AT FAASE] ARG FRI A &Thesd 2 584
A3 d-EsiA ArTESW - Al 2" 3= 2017
& SAES Y3 Iuy=Sw HEJAH S A

3R Th UHITIESW HEQIE ALY 7]1E
A

o

=
L

S

2
K
ol
k]
X0 T
g
rO

2oof =

r

'_l

o

o

juked

=)

O, =
= i
No= %

71En 73’ &

H T =SW A &<l
= APUYEA
7o) =&
35 nfEsty Urh AHYESW HAEQJHSAIAY Foshay 1l
S 100 HHo] A It =SW HA 7
A glow, 20173 12€¥€0= =4k 7|EH7EE Y,
A3 5 4k 8k A AET} 3000 o] Fste

dojelE AAH[ 2 & MHsHA

L
o2
oXx
>
2
ind
b
&
_e)
ox
i)
£2
-z
4
&‘-‘«,
o
ox
ft(rt
Mo m
pu)
O

S}

J
o oo
4y
> HE
o
o
juke
=)
O
[
(@p)]
=
o
>
o

I
offt
o
b~
=
o R
o
Y
El
=il
X
o



A7 gAE 2 A AEA A BA R BESAE 20149 Fa &
sego] 71 W WAL FEL T AHE 1000 N4 2T E o] S
Z A FALH Y =-10009F SW-Z#) 2 Abgle] AAFTh EH T Fo}
IT $3 AES st Or)g - 2ZEO] 7] - 8t - AFA FEOZ
R&D, Ad, 9% dge §=3ta ok 71 2 B4 2 B A4S s
7] YslAE AWt ESW ok Exl £z, Julti=SW Ha7]Y AEA =
A, YT ESW FE7GRF 5 NHSATE SW 2 A 2 Az
7 B8E #Ysty] el YT ESW S58 mEA ok stol =l )
W RFEa, EE SHEF AKA AL HF, BYAY - 77 9F ug
27 Wt ESW 7hX 4wl AA Sl wdsta ok



A3 QY =/ADHHAESW &8 A3 XA L

A1 AT =ERIDGFAESW &8 FF A 49 € O

L&A 34 2 a3

B AToAE F Fa FEE QuUs/AddE AsE Y £ZES
of Mg Wl tjF BAL 4elE HAEJF 1F D 9% AU Azo
2, 43 Ao teetn 2 azEde] A W AU 2 Aok

s}

2 A7 duHERIEYAE AlL" Ul AZEd o &8 A3 =AM &
de ¥ees e 29

HA Sy AE it s g QIR PE A2E W AZE 7 &8
= AlFl "' 7= 4= AAEnh Ak Ak - FAEAL 2L
of, =TT, ZIARE, 2ASF EoF =l T AYER L2 E T}
AEE Fa AFS AAsT 4 AdEE AF diY TF =4 2
drite g JHYHE A28 #d Wsiecls BAstal AYdEE EFE
F8 AFe ez A="/EE 999 AR 27 AAEY. 5 4
AREE A F] i 3T AE 7= 24 F2 75 EFE AAES
ot

geow 29 gujts g dddE Axd W SWr 245

SWell sl ‘A Fe] F
AXEO]” gal
ottt 1E]3 IutiESWel dig H FFF F8 HAE 1EEA

& e dHitl=E A2

FE e 2ZEM S FANA sty ol 54 Jise Fdss L

L oo o ko X ood huorr
N
off
o
P
& o
(m
g
2
2
1o
ri
ik
o,
:{o
=Cl>l=
oft
N
H
2
= [
o
et
N



= &
ZEW ATE FFS JUANA ATEYS B HES POl AL B

w2 ST

npx)uto 7 2ALE AT EYo] vB|Fd g ¥ HAEV) YAIFE &
Qe R AR g APFozN B AL AF =
SWe] &g Hols A3t 7 Al AEGS FAS AAA F
thet A tHEA o

AWt =SWe] H
At

OW o

£ 2AE suste 2R ey 2ok A, 43 A8 st 4
A dEgoR 7% FUAY W Yuds 2 AdRE Axde] Fo
1%l sl olshsta YHItIESWe] F8 B WUS HASuA Bk B
A, BA PUU/ADGHAE Axd W BEHL Qe ATEC] @]
Wl EAST AY % ERWE azEegeld wEe AEsuA Ak o
£ o B AWT=/ABAESWE] ARH A PFL ALY 5 9
2 el

AR, 4 AEIF B 9% ARDE LdFoRN AALEe o) 51
s, Fo FEW UWESWel td A8H AU 2AE Fusisd U

J (
o
QL
52
2
Pl
o2

ols
-

q =
gstal, 24, dd5Ede FHsL ARE EUE AT

= GAAE S22 ZA|H 59 A2 HolE
Ho] (DB, Database) 5= &-&3td o] Ao ik =2 BRE 3



Hin

file)

b

oy
oy
)A

mK

&

Ho
oy
<X

N
it

3

o

oy
70
22
iy

T

=
% 4

) oo

olg Ea A YulTi=SwWel

3
At

=S

oy &

R
p

N He

oy —
& or

)

o

—_
fife)

i
L

0O
ah

IZESJo] H

to g A

—_
fi%e)

QT =SWel )

T
) .

A o) A

o
=]

T}

SWel &84

I =SW7E A= @

[e)
=

T
-

o WA FHEE 485

R

o

A, =

Edofe nlFE 4HE

_
file)

o i=]
'E__J'T‘__"}S}

o

YA

bl 2

S

b At =SW

S

&

s

ol

2]

7
ne

=
o)

M
i

’A

Nlo

—_
10

@-O
pant

ojp
T
‘o)

W
ild

ﬂyl
X
i

W

mK

TE

-

—_—

0

al e
X

gl

Aol @il

ATE

=i
=

A2

AW E A28 1) SWe| H]

WOE A28 W) SW

Edole &8 ¥

3L

A AdEFE el &

E AA

REE R

=i
=

AA

zH
24



[Z2% 16] ¥ =/RIBYHESW &8 dAg A WY

01|§E% ;gr—_l;! %%4734»%—%1#5’:?’
2] _— WS Al
omeswes [T 5
E A
0 | amibs sw l || Ssw | MeESE
x| " menm 2 Y| 7hE =AmE Y HE swIbR A
(=U-2)
HuEg 2y
- 70y ALy Mo ES PO TUREdEd gy X9 Al
smzm | BB OHE 247|F =8 A2 EI/SWEL) 70 A QHCiESw  EEIA
(= 20%) aSEE i .




A2d et/ FESW &8 I3 A Az

Nzdel e

E

e

E Yy =/

L A W9l w

oANM AW =

A7)

5

AAZE AgA o] AxEoE Hsstar

i
ol

N}

h=go

2t

] 9%

S

2 AFE o9 5% 2HL 5

Edoz 748 HAFHE BA= A9

st

2<El O
—_— 1

HIEH = Al

o]
ZAA, Wz,

Fal Sl

S

AT

mlo] A2 =

beslol 4 o

N2 FAHIL, AZE

AWt E AzEe AER 7o we

a =2 AzEe] Ao A AA Azwlel

Az ]

A

s

2] Alz=glo]H, SW

)

—_
%)

Jo
jant

i
o
g

ol

[e)
3

i 4] 2

5]

(71710 WARE ELAHQA =Y Aot Ms

ha s
=3

of ot Al

=X

B

Ny

J2]ol w2 dA

*

e Areo] Az

+

oo B ZAblAE £

A

el
Jjo

)
0
A

o

9

17, &4

lo] A&H o7 Ao

S

= o
=

g AlA

o
=
AH

. Azd mde swow

s

<)

T
-

[e)
3l

PN
T

s}
=

£ A7

T
-

0T 422 35

al

—~
0

S

B2 AN S

4=
=

7}

5
=

d W =A4/E

/1\_]__

i

l

X
ﬁo
7

G

—_—



4 59 7 EFshe Alxdolw
= YUt ESWE s ws) 7)7
A& Ao o WE= EFshal A

A~
2
jihJ
o
k%
N

2. T E/ILAE Axdle] A¢E B4 2 BF LA et

S

H

=

d

Oe/lee e 28-S Ao Wl Bew 24 1gn 4o &

BEAIE AFEH Aulze] aTAGE wFa)or a0, T/

E NzHow BF A T AET Auze] B4 Bave] R4
o

% % ek Qo B AP RAA Sy QA %
]

> o

Ol
==

s
ol
2

O o o p® X
e 3 > o

>

e
ik

LU

X

ko

Mo 2 & oox JN Mo
g M2
[>
ol
o rr ®
X
ofo
£
> e
il
dm K
o W °
to St r
g B
© o
ol
o
o Mo
T T
j{"‘ e
H
N
B (IE
Fl]I off
ST
>
R S
W 2
> &

(ol
O~

D A5 49 54 2 2F 2ANY

AE3 Agel A Fa 4 EXoZ AZAS} T $3ozZ o]FA
FTAloA FHH HO AU AE AFee FEHE WY HH - 9
A Aulx 7]Ee SUHE A8l HAsLY Hl&o] FUiette Heolth. 2017
W 40%N A 20201 60%= S7Fste ASE HAWIE T E=ZE Alo] B34
o]  ZF7Fsle]  Alofr] & = AUTOSAR(Automotive Open  System
Architecture) & AZES9 FFE3E 33 Fol Uth

23 A2 oe3d 2ok AR, olF/Ale], A P He] HH]* Ps— A

T Y B BA/AC Y A4TE FHEts FEo] aFFo ok gt

=4, AM, AEEECY), dFolloly T AA FFol aHFolof gt vt

Aoz 2#E AU, DErHo 5 JAXLHJAYE #d LT ES
Atk

29) E=HIAFATARMAME 018). A5 AARF - AFE WrEA7E A
212 A AE (2017). AHs=7F 2 CES 2017



skt

S

Al o]

=

=

ES A B
71 Wl ARls ERAS Algshs 2ok2 7

=

o} A =k3H(quantified self) FA7} A= 1 Qo). o] & <l

A dHolHAHl 2~ 2712 dHolg E#g o]

Al o]t}

o

o

7171 MESZ, AEH o] A

278 ol A

>

)

AaAo] A2

=i
=

Aol SW
35 T 7eo] AuEHe Ades vt

Z}
Al

mK

1

°©
w

Ed= AY3

=

=

Q1A

Al 471

~AFTA-E e FIIAA ek AAIZE

1

=

X(S]z



q 7]
AR 7)Ao
= IT 7]

=
Ty} B
—‘:O]:QI .

]3] &%

=A|[ZA4

. 2

1

=

7}

A

= Addst

A
’ l?‘?_]_]:] -
130 BE A=/
A“hj]}\
o) Ag

A 915 A

M o
_ W ®
. A%g_owr_.
EHM%E-O T S
R arﬂl]af @E7mﬂ
—_ MH&% : E]mﬂﬂu o
T %L%bﬂﬂ z o A o o1 ”
i %AHTH@M < ® 2 s LR
ﬂlﬁ_d = <5 nE &
) K T = ® &lﬂﬂcﬂo _ ==
or EEW%E mﬂ@“ﬁml Agﬁmn__r_%
W Wevm:mol ﬁfr 2o o NP
o 7afozoA mmﬁw& an_:wq_
wR N E o ot _ . o
- iﬂwﬂw R o ¥
% %LB%O_E 7ﬂﬂp V_SHT
il o 0 Ko o T < o)t N [ o
o E.EHE =~ i~ —_—
o = 0ok uolaﬁ], Jx.xafA
w W = He 2 X By
o o 7L|Mow_ ,AL;ouEl7 ﬂﬂ]r:.;dﬂ
o N o o = d o N o
r @ﬁwﬂJm n ° iucull
A e o — T0° - o K o N J_M
0 %ﬂLEd ~3 Y = o_ﬂmﬂi
il o~ 0 Hlo HE 9 =0 o < ~
— | o m qua.zk W k°
{| mﬂ.no i o ™ S S ~ > g &
Al ‘Dl;o‘.w.MwA ‘I_”E.U N o
mw WHLE@.LHOIL /= _rﬂm-aﬂ.l Eellﬂ_/
< é_/.n_%ﬂlm il %@éwm _Mwn_m&mﬂ_tu
—_— o
o T 7o 1 oG, SN I e il =y
~ :Lo_u 3 ¥N X 1_.0_1_Z|7_+_|
]ﬂlﬂ;o/ P N ‘VJH e
1 = ﬂrmmrow wir omﬁ7 E_.LMHO
2 7wfm§ﬂ - ﬁwwﬂmﬂ% ﬂ%%&
50 = 0 .
% @wugq 5 ﬂﬂAa mﬁ.ﬂﬂ
. O_Em_% < L. ST
Q PEY S zE % ce b7
ﬁﬂLS ) }315 @o_uzlt.
A% mw X%HII!HOI Ir,Ul_/OWV
®UE oK
CRe mmm_fmv
8.10Fé
g
o8 o

2 &27)7]

Ax

177]= B Akl
TE7A k(e
- 60 —

T

e

1 -5t

°
Zél‘z"—llylﬂlq

, AZ171A)




i
7K
0

i

X

T

N

—_—

oy
o
fom
T

T
)
&

Hlo

o] A

HU

8 ICT Al

=
T

|

<"
— T

Al ol et

i
)

%

Ao A| ="l o] A4-F37F S = A

i

Hin

i

o

—_
file)

wK

—_
file)

Edole =

3L

= 7HAI9F &

ol

=

37FA 2

HHdo= AWNHESW &7/ AAE

F=d A

5]

ZES HlF= 4=

o & AIAE &

b A} Aste] BEHS

S

H

gy

Z7HA A

o] HlZz 4k
A 2L

1

o

W T =SW 7}

o]
™

.

St Af

g 1713 2o



| ° HE o
= oy i
fo 1 g ooy Wk T
- £ | %R o W T ~ dl o
W mza@ W m = 22! N T T X
Cff Wz Tm p T T wa T
| B iaits bRd 2RI
Gl . OETDE | T oo o
=) 7l s | sz =l %) Nk
2 AT AT 3w N Ew L CT T
i I - R B § oo Oy
| o (Y uj < o
70 N B NN % Hin
2w CR T
X N =K F
al 2! = %X = oF o oF
% 0 Fn =
X O_E O#E L ﬂ __O,._ i ﬂ
pi =S Y RN e B
—_~ ire w
w1 N A
o W L = =
* FrP TR
K R
o N Ko MKk
2 S B T
Iy
: Calman g
X L S XX
R oW BR g P
Jl_l |
o mﬂ_ R e &
I T
o I
SR I < I
ER R = o o P g
: "Ny 4 - N DR o
T o W TEour

7] 98 ARHE

Sk



Al op A2t F9 =g
e 5k A|AEIO] QAH} B2 y]jZzog BHIEX X
SR REATY AENY o EJ& ol et 2 7 FAA A
PYR=SS Zoltfsty @A °ew =
e B o AISAISWE A SreAlel AIEAL ShEglol] 34
FTHAFAATY A4 e ool
¢ O8e BRESYRYA) A
o FFRZ17) ROk AW IAY YE VIFEOR
AgRat A AeF BR
AR} SR EEIEES o AL B AT FRoly 62
HeofAstm wa |« JUDESW HF F7HEA]

CHd 71s7d Wa8/A=d 2R 71s)

o FATYTIF YEYS Y] RRIIES A4
(57171 8iAl, SA7gueE Aol

ATtE 7)7]%= B} AY(RAHoE BE

T EATA HAAPY
g RHEA SK 22E w7y

KT Mobile 1%

0,

chor

(SAIAN AR Al Al & 715 As A7 718
o AU oJ@rl7lo] AlARLE SW by FAOR B4
Noom Korea % o TiRIoE I Ao AH|A ZF Al ERpEAat
& 27 of g2l argal ol At F2(5A/37 5)
Goodoc OJAf o OgH/odmA FHA SWZ =9 A
(A F/8d AR
« TYRob LI AIRE 7IFE 9
R FYRok IR AR 71 U
v/ - gAde U fYoz BE
_ LIG WA A79ld _Cer T e
Frosx TAAS S1el (287]= FERIAAR B3
ST o WAEORS FHE AIAR/ES0| A4 U
o UAVVA 2Rt HEAY HYFREo= J|E
AMEE 28
a2 7Y AN 7Y .
AR POSCO-ICT 44 . 2xe A 4RERE A9 2RolE0l &4
T SPA] Slob Almet Mu|AZ 4 PR
. ARANURES golot 71E £E
o SloFEol: B AU(HSIS Sl FRom
AJsti mAFoF 3oz A
o H27]x0o Q3 7](AA]), 7} ¥A BA
%q%%%‘ —]T]—-Ko} \_.Tr‘]1_1_. 0> ]\_(\_\_) }—L o
~ ) o ¢ CPND(Contents, Platform, Network, Device)
AN | ZAMSIF ICTEREY ARG

wgoz My AlxE BB

o QUIEIE AAS BFS V]S Wel] w27
(FR715 30% oY, FRAY, Ul § BAslse
10% 0]t ¥l %)




ZF 2 E At ESW 83 #dd 8 FF ds) Jesta 71E
Ao IT B SWE A&t 5233 2&5H= 72 7l dsl 7432
2 AHsgT olg Bl 4 4ddE 4 ZEdYaE EdE F5 ER/
3t dAIE AFsIETh 28l B4 ZdYa 2 F5 R oisk A4
71Ee ANSAT. AsAF AAgel B9 A Wl o7 FEHoE EFH

S 29, wir|&, =27] Soll wek S

7 Brke 8 B
o7t P AoE

o]F Wt 2 X3tE JAPYHE A 2"l Y AZE oS HFES A=
3171 91t dulo] ZAHDelphi-method)E Alg3lHth oMol 71& Ul
T ESW Enk ofet AAIIHME, A sdh, S4434 Tol wriEHe Jd=2gA
ESWoll tigk ag] vid 2 A Hefol tiek ARE AEsidn. o]F ==
H EFE B A 74 A4dY gEAds gdstr] A (M(EN(D)EF F
5 Y2EE AFSAtt 22 GHER 7€ F5 W dHid=E/RJIEHE
SW HlZo disll sttt (7 ol =8 F5°] (PEF & F5
U ZAeteE vEH ADEF Ao =&F 5 U duig=/Ad=@ e HESW
28 vz e HEE SHIEE doE At dETVE o 29

=



[Z19 18] Asxk A+ el SW &8 =32 5l A& 7ls 94

ANEX -T2

Skt WY A XeFd £ SATHE XHSARLIT 80| 7H43t =0 HiZ| 7t~ Bi= X 2ot
QM S wEelzZe g FNoz AHCE /AHTE SW = 57t 1Y
AR ICT HE S U h4t
CRSAHT B8 AL IT7|£2 NFFUPE U FUNTS OIX|, DU AT HOHOZN A,
ST 2 2ARo| 9y, Hol, A2t & HEN B2 AHS A KBS ASole v

EAl o]

O —

( Bh ME|L, A 2[FE, BEX|, AH|CIS SW, HIM, Ho 2] 82 HE)

FaNAH N0y

2ialolE, - T/ZRE AREA G JbEEs 7|2
MES| =
HY 7| 7k H52 =7 - SBW w27| 7|2
S A2 +BLDC 5 ME2E2 YLX|Of Y
T—=1T—= EE
- O1F AtO| 20| T2 BHY|H £ el « TR
- RER KHIFOf 7|&
obFE A T, T EE A0 EA « FXL EEAAE (LKAS, ZELX, X|5d 8=
mEQImer | - @FX A L FUEE BE 2=s 5)
28%d ‘L4014 +F0| XEFY 7 - []AE20], HUD, 84214 § HMI 7|2
- HlE Ao 7l&

(79 19] A5 4e] AE Tz B4

RHEAHIY F2 AT

= Powertrain / Steering System \/

ZH Y2 AA

* Electronic Ti issi Ignition Syst: e
ectronic Transmission / Ignition System G Z B 2L YT T2 E

Y973 FE53 02
HHHOSW N FHEY

= Cruise Control Systems
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ROADM 23.8 55.0 13.1 0.46 100.0 0.46

A&7 3.5 MSPP 14.8 47.0 7.0 0.24 100.0 0.24
Zlele] oyl ZHH] 37.0 49.0 18.1 0.63 100.0 0.63

| 100.0 48.2 1.69 100.0 1.69

2+9-H 45.1 43.0 19.4 0.89 100.0 0.89

e 6 29 A] 30.9 38.0 11.7 0.54 100.0 0.54
VoIP& 744l 24.0 47.0 11.3 0.52 100.0 0.52

27 100.0 42.4 1.95 100.0 1.95

PON(Passive Optical Network) 45.8 45.7 21.0 1.53 100.0 1.53

7HdA 7 e 7.3 Wifi AP 54.2 43.9 23.8 1.74 100.0 1.74
| 100.0 44.8 3.26 100.0 3.26

F A7 82.1 40.6 33.3 2.37 100.0 2.37

o] &5 A1 H| 7.1 WEA 17.9 39.0 7.0 0.50 100.0 0.50
27 100.0 40.3 2.86 100.0 2.86

A 100.0 A 26.27 100.0 26.27




3. @xFA A4 Y AZEY S HF

20173 o= 7]7] AYAkl oF 2x 639 7]+30) Wit = B A~
U AZEgole] & nuFe oF 1391%0] D3, TEF ¥&5 F Ao
A FEA AEEe £AZEOY HFo] £ ZOoE J
FAE Tl AT HA FE ARl 2ZES Y HIFS oF 33009 €
(12.59%)0) 3NF3t= Aoz Jelgt)

=

O
Ol

[Z13 40] @270 Ade] AWt =/ P ESW v S

= HERE A &— » [ 18%
T L L — w0

" H 2 TEHE 717 | * 0.7%
m =g e * > 0%
=8 ittt » I
EC=E# SRRt + [
BEREEA e S > R
uLUE7 s HE7 M ceceeecappeeces >
2R A=Y VAT o> I0LE%
mEFE7 i

L | * | 01%
B SEAF 0 0| 277  — > 3.2%

36) mlefd=AH - AR FAZNTHS - FFHAARFANANES] (2017). 2017 ICTFLF5 FF=AL
FA7QH - TATIFVIEHEZZTY - (Y - NICEHZ7FE R (2017), 4719 71€29 2017-2019: =T =SW.



GE 20> WAC] AR1el ARFE TR HESW WF (5] %)
e s A 29.1 125 3.6 0.57 100.0 0.57
aoe 4y | 1 | DA A9EA 3.7 125 4.7 0.74 100.0 0.74
AR R EAR 33.2 100 3.3 0.52 18.0 0.25
= 100.0 1.7 1.84 157
A A 10.0 225 9.0 0.40 61.0 0.24
A 3715 A4 25.0 125 3.1 0.14 100.0 0.14
S 14 [ =% 24017 25.0 175 14 0.19 72.0 0.14
A8 A 10.0 75 0.8 0.03 47.0 0.02
A 100.0 17.3 0.76 0.53
29 A1 50.0 125 6.3 0.43 100.0 0.43
Asidne FAA EANTF 175 75 13 0.09 100.0 0.09
s 69 | A #4717 213 125 2.7 0.18 100.0 0.18
dag dyEd] 113 25 0.3 0.02 85.0 0.02
A 100.0 105 0.73 0.72
EEREL 65.0 75 19 0.53 20.0 011
e 108 | Aal Tt 35.0 125 44 0.47 30.0 0.14
A 100.0 9.3 1.00 0.25
7] 533 375 125 47 0.50 100.0 051
a8 AA | 108 | @o)A A= 62.5 100 6.3 0.67 100.0 0.68
A 100.0 10.9 1.18 118
BECE 65.0 175 114 0.94 100.0 0.94
CLEE T 83 | 9= B2 35.0 10.0 35 0.29 100.0 0.29
2 100.0 149 1.23 1.23
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5 Bz 61.4 275 16.9 1.82 100.0 1.82

A fr A A 108 | 7l 38.6 0.0 0.0 0.00 0.0 0.00
2 100.0 16.9 1.82 1.82

3715 4] 56.7 20.0 11.3 1.22 100.0 1.22

Wg7s Wer | 108 | 7le 433 0.0 0.0 0.00 0.0 0.00
2 100.0 11.3 1.22 122

o5 g 7% 34.3 15.0 5.1 0.23 100.0 0.23

SEE | A 36.4 225 8.2 0.36 100.0 0.36
ARy 7] ' o 28 A7) 29.3 15.0 4.4 0.19 100.0 0.19
2 100.0 17.7 0.78 0.78

A 7] 10.0 15.0 15 0.04 100.0 0.04

B 2.9 7€ 90.0 0.0 0.0 0.00 0.0 0.00
27 100.0 15 0.04 0.04

g ekt 12.5 12.5 16 0.07 10.0 0.01

S} guka 44 | 7E 87.5 0.0 0.0 0.00 0.0 0.00
2 100.0 16 0.07 0.01

] u-d A0 2877 45.0 425 19.1 1.87 100.0 1.87
“fi?lﬁ 9.8 A4 Ae7171(Fxw) 55.0 25.0 13.8 1.34 100.0 135
- 2 100.0 32.9 321 3.22
A 1000 | %7 13.80 12.59
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£g 2

BTk RAE A2 B AU AA FE o] axEegole] nEe of
12 579 AE6.8%0] AFsE Ao Yehdth THPBLFE A4S FE
F 5zolA axEgole] WFd U@ SR Wol HEF FEdlA 45
ATk ole WPz BRAAS £8et1 FEF Aol A

[ 41] /395 el et /AL HESW Bl 5

=z FE AT Bw HIS

=AZEH U ELH 11%

mZEA| A} 1.8%

BIE 5.1%

gy 5.4%

=25 9.3%

mSHY 2.2%

g= 0.2%

B EHH A Y E2) 0.3%

m ol 7.0%

B2 =H[EH 2.9%

MNEESE 0.5%

@ ge=e A& HoHE == c(ERE SWHIZ
@ EER U SWHE =8 Il x Q)

37 =N FNES (2017). “18~°22 WANFSA 71 EAE.
AP FEADE (2018). FEF-FAY FF WIS AZAAKAL B2 5 4078 JA) LA A



<F 300 =TT Ao ARFE duy=/JILEY[ESW HS (F9: %)

AZFA A 2=H 1.80 0.08 18.0 0.02

AR @ A A =" 8.70 0.41 18.0 0.07
%O/;j = 4.7 FAIH] Al 225/ FAD) 7.20 0.34 18.0 0.06
71t FAIH] 6.80 0.32 18.0 0.06

27 24.50 1.15 0.21

AR A 2" 10.50 0.30 18.0 0.05

ot gnl A 2" 10.70 0.31 18.0 0.06

A3 s Al 2=H 10.40 0.30 18.0 0.05

A 2.9 TR A 2= 11.30 0.33 18.0 0.06
71737 A AR A 2=H 10.40 0.30 18.0 0.05

7|e} A 2] Al 2=H]) 10.40 0.30 18.0 0.05

| 63.60 1.84 0.33

Az A 2=H) 10.30 0.82 18.0 0.15

Aaap Al 28l 10.20 0.82 18.0 0.15

e 8.0 AFargE Al2=H 10.10 0.81 18.0 0.15
7Fs(t1E Al Al 11.10 0.89 18.0 0.16

A FFQ A 2=H 11.10 0.89 18.0 0.16

| 63.60 5.08 0.76

ARG 9.60 2.11 18.0 0.38

gt 12.40 2.73 18.0 0.49

57 990 A5 244 7.10 1.56 18.0 0.28
ST A dgn] Al 2H] 5.80 1.28 18.0 0.23

A A 7.70 1.69 18.0 0.30

27 42.60 9.37 1.69
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1A F37] 28.20 3.70 18.0 0.66

o 131 3] F37] 21.50 2.81 18.0 0.51
721 &7 AEAE AR 21.00 2.75 18.0 0.50

| 70.70 9.26 1.67

o) A =} 8} 1.52 0.34 18.0 0.06

s 1.50 0.33 18.0 0.06

st A 1.52 0.34 18.0 0.06

34 22.1 718k 812 2 L% 0.23 0.05 18.0 0.01
=771 2.70 0.59 18.0 0.11

golA F7] 2.50 0.56 18.0 0.10

| 10.0 2.21 0.40

s 8.8 e 1.90 0.42 18.0 0.03
Z1EHH A D 2.4 AAY =d 11.20 0.27 18.0 0.05
1789 40.00 3.48 18.0 0.63

F371 8.7 3] 4 9] 40.00 3.48 18.0 0.63
&7 80.00 6.96 1.30

-4 P A 5.3 1A A 55.00 2.92 18.0 0.52
A 1.9 NE 26.00 0.49 18.0 0.09
ZA 100.0 A 38.86 6.80

- 104 -




5 7NARRE Y W £ZEH ] HF

2017@ ZIAI R 4k ALY oF 109% 7]#38 Mt /A HE Al 2H]

g 2TEgole] TE vFS oF 1053%0] D, FEF B2 F AE A
x PRo| AZES0] Hg HlFo] B& ZoE Uyt RAH £AE ¥
S T A FE ojul RZESoIY MFe o 62 3199 AGT6W 3

Fol= Aoz YEh.

A YT ERIEHHESW HF

S=RE YHCIE/QEE|HESWH|S

" SEey 1.00%
| mEHEHE —

mAZEAHI S 7S nnene > 075

WIDER e > | 135%
ZHXEEE & [118%
RFARMHARZE & [2.04%

AeMHLAE 2R &— = 115%

O SEFL ANFER HE E2 (B)ERESWHIE
@ SER U MER ES S S =2 @ x2x@3)]
B HER ESESWHIE E2

38) AFAT AL F (2017). A E®
=7 ALTA R EE] (2017). Z1AIAE FA
S 2 EAAE 3] (2016). 2016 ZEAFG A E A Bl

— 1056 —



GE 3D AR Ao MEFE QT E/AR AESW HF (TS %)

R 40.0 5.0 2.00 0.40 53.0 0.21

SHAGAA 20.0 5.0 1.00 0.20 53.0 0.11

Zauy 20,0 e 10.0 5.0 0.50 0.10 53.0 0.05
°ol& ' sl 7] Al 20.0 5.0 1.00 0.20 53.0 0.11
ZE71A 10.0 5.0 0.50 0.10 53.0 0.05

27 100.0 5.00 1.00 0.53

7+ EF A7) A 30.0 10.0 3.00 1.05 53.0 0.56

A3 A 5.0 5.0 0.25 0.09 53.0 0.05

=3 20.0 5.0 1.00 0.35 53.0 0.19

RS 15.0 10.0 1.50 0.53 53.0 0.28

AEAZ 250 He A A 237 A 10.0 15.0 1.50 0.53 53.0 0.28
W 5.0 10.0 0.50 0.18 53.0 0.09

717 5.0 5.0 0.25 0.09 53.0 0.05

WA 7} o 3G A7) 5.0 5.0 0.25 0.09 53.0 0.05

fret717] 5.0 5.0 0.25 0.09 53.0 0.05

27 100.0 8.50 2.98 1.58

U e 71‘741 70.0 5.0 3.50 0.53 53.0 0.28
Sz 15.0 3 9 FH7) 30.0 5.0 1.50 0.23 53.0 0.12
27 100.0 5.00 0.75 0.40

71E-g 9 mExEs 25 40.0 15.0 6.00 0.60 100.0 0.60

e g3g 28 30.0 15.0 4.50 0.45 100.0 0.45

NEzy 10.0 7Eh Azg 2R 10.0 10.0 1.00 0.10 100.0 0.10
SHe 2R 20.0 10.0 2.00 0.20 100.0 0.20

27 100.0 13.50 1.35 1.35
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Hlo] o FAHE =R 10.0 15.0 1.50 0.15 100.0 0.15

ANE, AAHE 2R 25.0 15.0 3.75 0.38 100.0 0.38

38 10.0 oA A8 =i 25.0 10.0 2.50 0.25 100.0 0.25
zH 2 Zf8 25 40.0 10.0 4.00 0.40 100.0 0.40

| 100.0 11.75 1.18 1.18

THYE =X 10.0 30.0 3.00 0.21 100.0 0.21

PR~ 25 5.0 25.0 1.25 0.09 100.0 0.88

ALE] qlzet 28 20.0 25.0 5.00 0.35 100.0 0.35

AEAH 28 7.0 ARBIRRd Bl =3k =5 5.0 25.0 1.25 0.09 100.0 0.88
AEEHJIHNE =52 20.0 40.0 8.00 0.56 100.0 0.56

7IeF HEAR 28 2R 40.0 30.0 12.00 0.84 100.0 0.84

| 100.0 30.50 2.14 3.71

7hALS 2R 70.0 40.0 28.00 0.84 100.0 0.84

2E AT 2R 15.0 35.0 5.25 0.16 100.0 0.16

Mo H 28 3.0 A7 A L& =5 10.0 35.0 3.50 0.11 100.0 0.11
71} UM =8 28 5.0 30.0 1.50 0.05 100.0 0.05

27 100.0 38.25 1.15 1.15

ZA 100.0 A 10.53 8.31
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6. A2 A W &ZEo] HIF

o

20179 A k) AL of 131% 7129 Qulr =/l
Eglolo] B8 wFL o 2857%0l Zatol,

-ﬂrfq medel g WFol HE ASE bt
ﬂ % oy zxedole] MF
= geidd. a4 a9 29 AE 7
Jolglon], 2mANLE ) FEL 2% %ix};ﬂlﬂ
M= 80%E A7]Alo] WAl
o) p2jo]9lon], Lpul A

l-'N

10

Ao g2 Yesth AH4r7s 10%5e] dAkA)
A7) 29 %] /A 02 UEGT

= Fd/Ee 717

@ = | 8.3%
mAEeHE I e > 2.9%
= Zx7|7| >~ > | 28%
REH77] e > 41%
HFEEHZFHE7|7 ~—— > 32%
mipa(a]l e + [Lo%
A E TEAILE e > 2.7%
® AR XS 5 7] 7] - > 3.5%
@O SERE N ER B =2 F(BRFESWHE
@ 325 Y HER ES uS =2 g AR ACRIC)
B HER B2LWHES E=
39) FFHAAGREAAYNES] (2017). 2018 7HA4Y - AR 7 7] =& A% CEO Report 705,
oA - FFAHRFANTHI] - FFAAYRFANAZIEF] (2017). 2017 ICTF23%F

— 108 —

el

= Sz,



(E 32> AR Ao AlERE dub=/JLdHESW HIF (F9: %)

TV =Y 55.0 2.5 23.4 6.43 100.0 6.43
E{;ﬁ}‘lﬁﬁ PRI 125 26.3 33 0.90 100.0 0.90
2 Y 5.0 38 0.2 0.05 100.0 0.05
TR Aol LA D 5.0 38 0.2 0.05 100.0 0.05
Q=17 215 | A9AeE b 10.0 26.3 2.6 0.72 20.0 0.14
G 6.0 6.3 0.4 0.10 85.0 0.09
o ounted Display) 6.5 38 0.2 0.07 100.0 0.07
2 100.0 30.28 8.33 773
PESIE 52.9 30.9 16.3 2.04 10.0 0.20
EEREY 25.6 17.3 14 0.55 100.0 0.55
o)A okAl 7] 7] 125 o7& 7.2 17.3 1.2 0.15 100.0 0.15
:fi’ jﬁf ;T} ;‘ﬂ Al 14.4 95 14 0.17 25.0 0.04
2 100.0 23.37 2.92 0.95
717 62.5 35.0 21.9 219 50.0 1.09
71447 275 175 48 0.48 50.0 0.24
Zz7]7) 10.0
A% 717 10.0 10.0 10 0.10 100.0 0.10
2 100.0 27.69 277 143
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JFIEAYID EP) 60.0 40,0 24.0 3.60 70.0 2.52

357 125 75 0.9 0.14 15.0 0.02

F13717] 150 | eE/AAEA 175 10.0 18 0.26 30.0 0.08

4714 H717] 10.0 75 0.8 011 100.0 011

27 100.0 27.44 412 2.73

= 775 313 242 3.03 100.0 3.03

A% T 125 6.3 08 0.10 100.0 0.10

7717 71Ek PC A A 2] 10.0 5.0 05 0.06 35.0 0.02

7 100.0 25.50 319 3.15

AR A 15.0 15.0 6.8 0.34 100.0 0.34

W47]7] 150 | BEES g 55.0 25.0 13.8 0.69 100.0 0.69

= 100.0 20.50 1,03 1,03

$9E Il 618 33.4 206 2.06 50.0 1.03

ets JEf= 76 38 0.3 0.03 25.0 0.01

e 100 | 313887 A=H 205 103 21 0.21 50.0 011

g A of A2d 15.3 21.6 12 0.42 100.0 0.42

7 100.0 27.21 2.72 156

TS 35.0 50.0 175 131 100.0 131

A 150 | AF8 e Fus1] 65.0 15.0 29.3 219 35.0 0.77
7171

27 100.0 46.75 3.51 2.08

R 1000 | 54 28.57 20.67
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7. 2ASE A4 W £ZEL ] wF

ATZE0]o &g HlZ° oF 25.78%°l %o}tﬂ TEF =
FEo AZEo] AHE vHFo] 2 Zo= UrE‘r‘izE}. HAH
gol3t HA ZTE in AZEY 0o HIZL oF gx 9HA A1

12

ESPAAE o » [ 33%

REAMAAE e » | 46%

m S A|AH -— ----------------------- > 94%

RSHEYEN ALY o » | A0%

BEIH ALY e » | 20%

BRI AAE e » | 1.9%
D EEREMEHRHE S (BIERE SWH|S
@ EEF U HER BS HE =5 =Y [ XD x G

B HER ESESWHES &5

40) =9 E (2017). 244 5 5 A&
Clarksons Research (2017). World Shipyard Monitor.
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[ 33] =AHF AHe] AEFE dHE/JLHAESW BlF (9 %)

o= Al 2e] 10.0 5.0 0.50 0.05 55.0 0.03
o) x|/ 2 == 3
o oo | AANE 33 Az 80.0 400 32.00 3.20 55.0 176
FAZ=H A2 10.0 5.0 0.50 0.05 5.0 0.03
27 100.0 33.00 3.30 1.82
g B AT 125 6.3 0.78 0.18 5.0 0.10
o =4l Aod . . . . . .
£ A P EEEE e 36.8 18.4 6.79 153 55.0 0.84
B 54 A 2d 50.7 253 12.83 2.89 5.0 1.59
27 100.0 20.40 459 252
A5G A 2E 700 35.0 24.50 7.96 5.0 1.38
g A 2H) 330 | ©lolEl AT AxE 30.0 15.0 450 146 5.0 0.80
27 100.0 29.00 9.43 5.18
=% A2 50.0 25.0 12.50 2.19 5.0 1.20
SYAY/E WA A7 A E 45.0 225 10.13 177 5.0 0.97
el 180 | —
|2 EIES 5.0 25 0.13 0.02 5.0 0.01
27 100.0 22.75 3.98 2.19
Bde] A2 400 20.0 8.00 0.60 5.0 0.33
w7170 8.0 HE/QhEr] A2 60.0 30.0 18.00 1
e . I AR . . . 35 5.0 0.74
27 100.0 26.00 1.95 107
52 A3/ F51 e A e 444 22.2 9.88 0.99 5.0 0.54
7t &g
o 100 | Zlmea mueg Aze 55.6 27.8 15.43 154 5.0 0.85
27 100.0 25.31 253 139
A 1000 | =4 25.78 14.18
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A3 0 YMYESW HF B BA

L 9= A=" AR W HlF 2 A4 AF W BlF v

Foz 7 Ao AWt E/RAgAE A|2H U AZEY
5%°l si=at, =uH/3EF-$-F(38.9%), A5=H30.3%), H=A}
(28. 6%) 9 f - BAER26.3%) o2 A HIHEFS A3steE Aow
FFo AZEYO H|Fo] H& olf= =W H-of

]

Aw7te WF F A BE AFE) WY £zZEM B
=]

2
o o
1:1
a3 o F
o -
L
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of
—o
ol 1
[:1

"
g
in
&

0-17]

i Zoltt. S/ FE¢F ok FIIAA 2 A"l B4 A HE AFE A
2®l o) nEgo] 8 AZE o7 FAlEH st REE 857
ol HE AFH FEe 0= AASY] oAHY 52 FAF U R
olag|d = Ut

Hz 2ZEHo] #H EEUS UCE =& £2ZEY ] HF 3t A
FE b BA" FAE 58 A3 AZEY o HFS F - FAFA,
A, ZIAZE, A, 2 APGeAe 2 Aol HolA o Ao=
AU vt A2, R EET¢F AdAE B de2 F Aelrt
A AoE Uegt a%/d3eF FE22 A F5 5 ddd=s/d28Ad
E Alé‘%i!Ol 2—1%% o)Ak 1T Al2® 5 8] 17.5%5 Htgds 23 +

7o) e £ZES0] B UMt/ ADHE A 2H
dol MF ARNE B 9 2s] A FE oyl 43
GER A%, & RS Ees B T Ael & AR TR 94: 187%
% YWt =/ W AESWS] JhXE of 69% 579 Ao 17.9% W3t
fr T4 BA26.3%), AAH0.6%) 2 2H(14.2%), AEIH13.9%) =z W]
=
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A2 AR AN

1L 7 498 UAY A¥ £F A%z B&

B ATE Ba) 4% gl 9E Az UAY A% FEL HHA
o2 A # itk UAY AR Ayl AZEMolE 1 BEEE T
A5 el mzESoIgte §7 HES 5T + Utk

B 2AE B3 ) 49 Boke] AZEdo] MFL Tz dA A
A AT, AR A, 24 Ak Sol xEEgC] BE WFo] ¥ HoE
debon, ol g Aol B OAY A £FS WIsa U o
2 Relth wE xAo] 4, AARRE A A% AT UAY B2 o
9 sniE AEe] B# He A% AdelE Bsm, Tl ARD A
B Xt ddEoR AxF o dsigth dxAe] Bde obdzA
FAZE Be Abejolul, 4] A3 PR3} FANAE 20tE A7} A
sh5)7] A% B Azt FHo| FHA Holof T ZOT Holth TWLF
S Aol A9 HE ATl AFsHE Azde wFo] Erhe S
T 5 Ak YT PYIFSF 4GS AZEM HEHE wA Ax
9 Aol AE AAES} Ug Fo W, A FRS daow A
aZEO7L BEHE Ropl ATHYL FAT £ 9t}

HA A 2z EL S WS wel std AF o] Jhssith A
Ao 2k & VAZE 4P A AZE oo &8 HFo] Axd AN
]

o= AA| AbgelAe i o] AlFoA mjEE oAV A= B2 /\]
27 EA8e A2 dgdEt Ao AF/NEI A|HAIY S Aapso] %
AN A A wjEo] B EE AYsielE =¥o| HQsitha E %er.
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A2A o FofollA el & A3t A o= A= AFZQ Ao=w I
A AT Iy AR Tlee] BRo] HiE Aol Aye EASHA &
= ZAAYH d2AS BokllAel FE&3IF AAl 7R oA 77HA] Bl E
2l E(tipping point)E wt=+= A2 ikiller application) A3} 2 A% 374
24 #4d gd ARG A A S22 2 g s AEH] YsEok
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